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Background: The COVID-19 pandemic caused major changes in public and private life,
especially for adolescents. As a result, the mental health and sleep of many adolescents
were significantly impaired, although some adolescents report also positive sleep

Objective: The present study investigates how adolescents with positive subjective
COVID-19-related sleep changes (CSC), without CSC, or with negative CSC differ in
terms of their sleep parameters, resources, and mental health profiles.

Methods: Self-reports of 92 German adolescents (mean age 14.43 + 1.69 years; 54%
female) on mental health were collected before pandemic onset (T1; July 2019-March
2020) and during the pandemic (T2; June 2020-February 2021).

Results: A profile analysis indicated different profile patterns for adolescents with
positive, negative, and no CSC, revealing decreased sleep onset latency, pre-sleep
arousal, and stress experiences, and higher quality of life, sleep-related self-efficacy,
and personal resources in adolescents with subjective positive CSC. However, no
differences between T1 and T2 were found for mental health parameters, indicating
that higher levels partly existed even before the pandemic.

Conclusion: Subjectively evaluated sleep improvements occur in conjunction with
better mental health and personal resources, underscoring the need for holistic
prevention. Accordingly, personal and sleep-specific resources should be strengthened

COVID-19 pandemic - Sleep disturbances - Personal and social resources - Sleep-related self-

The onset of the COVID-19 pandemic trig-
gered multiple restrictions at a structural
level and personal level (e.g., school clo-
sures, contact restrictions). For many chil-
dren and adolescents this period was char-
acterized by increased homeschooling and
isolation, resulting in symptoms such as
anxiety and depression [1]. Thus, about
two thirds of adolescents felt distressed
by the extraordinary situation of the pan-
demic [2]. Several studies showed associa-
tions between mental health and sleep in
times of COVID-19 among youths. A meta-
analysis by Sharma et al. [3] focused on
sleep during the COVID-19 restrictions and
empbhasized that a large proportion of chil-
drenand adolescents did not follow recom-
mendations regarding sleep duration and

delayed individual bedtimes. The authors
also pointed out an alarmingly high preva-
lence of sleep disturbances during the
pandemic. Although negative changes of
mental health seem to predominate, some
adolescents report positive changes re-
lated to pandemic circumstances. A study
by Socarras et al. [4] showed sleep im-
provement for many adolescents in terms
of longer sleep duration, better sleep qual-
ity, and decreased daytime sleepiness, es-
pecially on weekdays.

Individual resources appear to play
a distinctive role in coping within the
pandemic. Jiang et al. [5] showed that
resilience, defined as the ability to en-
dure adversity, acted as a protective
factor for depressive symptoms and sleep
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disturbances in adolescents before and
during the pandemic. Their definition
of resilience includes positive thinking in
a crisis situation, in addition to family
support. In an adult sample, personal
resources such as positive affect and self-
care behavior also predicted subjective
sleep quality as well as more positive
retrospective changes in sleep [6].

The present study investigates whether
adolescents with negative and positive
COVID-19-related sleep changes and with-
out CSC differ in terms of their mental
health profiles (sleep, stress, emotional
and behavioral problems, quality of life,
and resources). CSC refers to the sub-
jective extent to which adolescents have
noticed a change in their sleep since the
onset of the pandemic. First, it is expected
that adolescents with positive CSC during
the pandemic have more functional pro-
files in terms of mental health facets than
adolescents without CSC, and particularly
compared to adolescents with negative
CSC. Second, these three groups will be
examined with respect to possible group-
dependent changesin mental healthfacets
before and during the pandemic.

Methods

Sample and procedure

Data collection was conducted as part of
a longitudinal research project at Biele-
feld University involving both adolescents
with and without sleep disturbances. First,
either a 2-week sleep diary or an online
questionnaire battery was completed at
home in randomized order. Next, a sleep
interview was conducted at the university,
and further questionnaires were filled out.
The data collection procedure was simi-
lar for both measurement timepoints, with
approximately 9 months in between (stan-
dard deviation [SD] = 1.8). Data for the first
timepoint (T1) were collected before the
start of the COVID-19 pandemic and the
first lockdown in Germany from July 2019
(week 29) to the beginning of March 2020
(week 10). The second timepoint (T2) fol-
lowed from mid-June 2020 (week 25) to
the end of February 2021 (week 8). The re-
sulting sample aged 11to 17 years (N= 92;
mean [M]=14.43; SD = 1.69; 54% female)
attended the 5th to 12th grade of a Gym-
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nasium (46%), a secondary school (53%),
or a vocational school (1%). The subjects
were rewarded with € 30 vouchers for each
timepoint. The study was approved by the
university ethics committee, and partici-
pants and their caregivers gave informed
consent.

Instruments

Sleep disturbances were assessed by the
Sleep Disturbance Scale for Children (SDSC
[7]; a=0.83"). In addition, the presence
of an insomnia diagnosis was determined
with a sleep interview based on the cri-
teria of the International Classification of
Sleep Disorders [8]. Average total sleep
time, sleep onset latency (SOL), sleep qual-
ity, and sleep efficiency were captured
via a 2-week sleep diary. Evening pre-
sleep arousal was assessed using the Pre-
Sleep Arousal Scale (a=10.91) [9], and day-
time sleepiness by the Epworth Sleepiness
Scale (a=0.78) [10]. The sleep parame-
ters were collected at both T1 and T2.
At T2 only, the perceived COVID-19-re-
lated sleep change (CSC) was assessed
by asking whether sleep had changed
since the beginning of the COVID-19 pan-
demic. Theitem “I have sleep disturbances
(e.g., falling asleep or sleeping through
the night, nightmares)” was answered on
afive-point Likert scale ranging from much
less (-2) to unchanged (0) to much more
(2). Based on the responses, three groups
were distinguished: adolescents with sub-
jectively positive CSC (responses of -2 or
-1), adolescents without CSC (responses
of 0), and those with negative CSC (re-
sponses of 1 or 2). The level of stress expe-
rience was assessed using the Adolescent
Stress Questionnaire—Short version (a=
0.91) [11]. COVID-19-related distress was
measured at T2 via the item “The current
corona situation causes feelings of uncer-
tainty or anxiety in many people. How
much do you feel stressed by the current
situation?” The response options varied
on a five-point Likert scale ranging from
not at all (0) to very much (4). Internal-
izing/externalizing symptoms and health-
related quality of life (HQoL) were mea-
sured by the Youth Self Report (Ginternalizing =

' Allinternal consistenciesrefertoT2.

0.91; Oexternalizing= 0.84) [12] and the Ques-
tionnaire for the Assessment of Health-
Related Quality of Life in Children and
Adolescents (KINDL; a=0.86) [13]. Social
(a=0.91) and personal resources (a=0.88)
were assessed by the Questionnaire on
Resources in Childhood and Adolescence
[14]. The sleep-related self-efficacy scale
measured one’s own coping skills for po-
tential sleep disturbances (adapted from
Kanis [15]; 10 items, response scale: [can't
manage that at all (0) to |am completely
sure that | will be able to manage it (100),
a=0.91).

Statistical analysis

Missing values (2%) were imputed using
MICE in R with variables utilized correlat-
ing < 0.10 (R: a language and environment
for statistical computing. R Foundation
for Statistical Computing, Vienna, Austria).
The 10 resulting multiple datasets were ag-
gregated, and total scores were calculated.
To address the first research question,
a profile analysis was conducted by CSC
group to test for profile differences at T2.
The profile analysis was calculated using
profileR. In case of significant profile devi-
ations, these were subsequently explored
using multivariate analysis of variance
(MANOVA) and post-hoc ANOVAs with
pairwise comparisons. The dichotomous
variables sex and insomnia were examined
for group differences using x? tests.
Regarding the second research ques-
tion, a time (2) x group (3) MANCOVA with
repeated measures and post-hoc ANCOVAs
and pairwise comparisons were calculated,
with age and sex as covariates. Partial n?
indicates a small (>0.01), medium (> 0.06),
and large effect (>0.14), respectively.

Results

Regarding CSC, 18 adolescents were as-
signed to the group with a positive CSC
(nine with slight and nine with strong im-
provements in sleep). At T2, 61% of them
had clinically relevant sleep disturbances
(SDSC sum score>39 [9]). For 62 ado-
lescents, sleep had remained unchanged
since the onset of the pandemic (no CSC),
of whom 69% had clinically relevant sleep
disturbances at T2. Twelve adolescents re-
ported a negative CSC, with all adolescents



Table 1 Means (M), standard deviations (SD) and comparisons for the three groups during COVID-19

1. Positive CSC* | 2.No CSC® 3. Negative ANOVA Contrast 1 Contrast 2

CSce (1+2)vs.3 1vs.3

M (SD) M (SD) M (SD) F n? F F
Age 14.39(1.34) 15.29 (1.68) 16.58 (0.90) 7.28%* 0.13 4.76 9.80%**
Sexd 9 boys; 9 girls 31 boys; 32 girls 2 boys; 10 girls | 4.67 0.10 3.29 2.16
Sleep-related variables
Sleep disturbances 42.33(9.58) 44.08 (9.11) 56.75(11.76) 9.97%** 0.18 0.47 19.50%**
Insomniad 13 without; 45 without; 5 without; 4.60 0.22 3.03 1.67

5 with 17 with 7 with
Pre-sleep arousal 23.06 (6.92) 25.68(10.99) 38.00(11.47) 8.48*** 0.16 0.89 16.07%**
Daytime sleepiness 11.78 (3.32) 12.73(3.70) 15.00 (3.69) 293 0.06 0.95 491*
Sleep quality 2.38(0.63) 2.50(0.59) 2.89(0.42) 3.03 0.06 0.53 5.53*
Sleep onset latency 23.45(16.21) 21.69(12.81) 33.50(22.14) 3.14* 0.08 0.19 6.09*
Sleep duration 469.48 (47.55) 469.84 (69.46) 440.70 (68.78) 1.02 0.01 0.00 2,07
Sleep efficiency 84.98 (9.44) 86.95 (8.87) 80.62 (7.59) 2.66 0.05 0.70 4.62*
Stress-related variables
Stress level 44.39(13.17) 52.92(17.07) 62.92 (16.63) 4.47% 0.09 3.46 5.48*
COVID-19 related distress 1.67 (0.91) 2.45(1.00) 2.58(0.79) 5.19%* 0.1 8.60%* 1.00
Mental health
Internalizing symptoms 13.89(10.11) 13.65(10.10) 19.42(9.63) 1.69 0.05 0.01 3.38
Externalizing symptoms 8.77 (6.23) 8.51(5.90) 10.42 (5.92) 0.52 0.02 0.03 1.00
Health-related quality of 90.44 (12.51) 85.95 (12.26) 78.50(10.66) 3.50* 0.07 1.97 5.07*
life
Resources
Social resources 75.22(15.57) 72.47 (10.89) 69.00 (10.52) 0.99 0.02 0.75 1.23
Personal resources 108.94 (12.82) 100.68 (10.63) 97.00 (12.57) 4.96%* 0.09 7.43%% 2.49
Sleep-related self-efficacy | 824.12(191.64) 848.16 (184.08) 668.17 (235.73) | 4.39* 0.09 0.22 8.57**

CSC COVID-19-related sleep changes
‘n=18

n=62

‘n=12

“? test for dichotomous variables

*p < 0.05, *p < 001, **p < 0001

in this group reporting mild worsening of
sleep and 92% within the range of relevant
sleep disturbances at T2.

Differences in mental health profiles
during the COVID-19 pandemic (T2)

The profile analysis by group (positive/no/
negative CSC) of health-related parameters
(sleep indicators, stress, psychopathology,
HQolL, resource-related parameters, age,
and sex) showed group depending pro-
file patters, e.g. their differed their mental
health profiles, interaction group x mental
health parameters, F(34, 148)=2.08, p=
0.001, Pillai trace =0.65. This finding was
examined in more detail using MANOVA
and ANOVAs with contrasts. The MANOVA
indicted a main group effect, F(32, 150)=
2.10, p<0.01, Pillai trace=0.62, partial

n?=0.31, revealing significant differences
for age, sleep disturbances, SOL, pre-sleep
arousal, stress experiences, COVID-19-re-
lated distress, HQoL, personal resources,
and sleep-related self-efficacy (all p < 0.05;
B Table 1). Adolescents with positive com-
pared to negative CSC differed regarding
the abovementioned parameters (except
SOL and sleep-related self-efficacy). Ado-
lescents with positive compared to without
CSC had lower COVID-19-related distress
and higher personal resources (both p <
0.05).

Differences in mental health before
(T1) compared to during (T2) the
COVID-19 pandemic

The time (T1/T2)xgroup (positive/no/
negative CSC) MANCOVA with repeated

measures revealed neither a significant
main effect of time, F(14, 74)=1.55,
p=0.11, Pillai trace=0.23, partial n2=
0.23, nor an interaction effect of timex
group, F(28, 150)=0.82, p=0.73, Pillai
trace=0.27, partial n2=0.13.  Conse-
quently, there was neither a time effect
nor a group-specific difference between
the two measurement timepoints before
the pandemic onset (T1) and after the first
wave (T2) in terms of the mental health pa-
rameters studied in this sample. However,
a significant group effect, F(28, 150)=
1.68, p=0.03, Pillai trace=0.48, partial
n?=0.24, supports the above finding that
adolescents with positive and/or without
CSC showed more functional scores on
mental health at both T1 and T2. The
post-hoc ANOVAS again showed group
differences for stress experiences, sleep
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disturbances, sleep onset latency, pre-
sleep arousal, sleep-related self-efficacy,
and personal resources (all p <0.05), but
not for HQoL.

Discussion

Several studies have highlighted an in-
creasing prevalence of insomnia and men-
tal health problems since the COVID-19
pandemic [2, 16]. Others found sleep im-
provements (e.g., increased sleep duration
[4]). This study is specifically interested
in the mental health profiles of adoles-
cents with a perceived improvement or no
changein sleep parameters since the onset
of the pandemic to identify associated re-
sources and relevant entry points for future
prevention efforts. The results revealed
a perceived positive change or no change
in sleep to be associated with better over-
all sleep, lower stress, higher sleep-related
self-efficacy, and higher perceived HQoL.
Compared to adolescents without CSC,
adolescents with positive CSC are char-
acterized by more pronounced personal
resources and less experienced COVID-19-
related distress. It should be noted, how-
ever, that these results are partly due to
group differences that already existed be-
fore the pandemic (as is shown by the
longitudinal analysis).

Regarding sleep, as expected, shorter
SOL, lower pre-sleep arousal, and fewer
sleep disturbances overall were present
among adolescents with positive CSC
and/or without CSC. Surprisingly, sig-
nificant differences in daytime sleepiness
were not found. The flexibility provided by
online class schedules could possibly pro-
vide compensation also for adolescents
with negative CSC due to individually
adjusted sleep times and durations and
the opportunity to rest more frequently
[17].

In line with other findings [18], ado-
lescents with positive CSC/without CSC
showed lower stress experiences as well
as specifically lower COVID-19-related dis-
tress and higher HQoL. However, in con-
trast to the findings of Rosen et al. [19],
where sufficient sleep in adolescents was
associated with less psychopathology dur-
ing the pandemic, this study found no
difference in internalizing and externaliz-
ing symptoms. In our sample, 61% of the
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adolescents with a positive sleep change
still reported relevant amounts of sleep
disturbances and might therefore still suf-
fer from internalizing/externalizing symp-
toms, which could explain these findings.

Most importantly, personal resources
such as optimism and self-esteem were
found to be higher in adolescents with
positive CSC compared to adolescents with
negative CSC or without CSC. It can there-
fore be assumed that either personal re-
sources have suffered from subjectively
poorer sleep and related difficulties since
the pandemic or, conversely, that more
pronounced personal resources play a pro-
tective role in the context of sleep distur-
bances. An association between personal
resources and sleep in children and ado-
lescents outside a pandemic situation has
also been confirmed in several previous
studies [20, 21]. As possible mechanisms
for this link, Sadeghi-Bahmani and Brand
[22] hypothesize that higher (psychologi-
cal) resilience is associated with more ef-
ficient coping strategies as well as better
emotion-regulation skills, which, in turn,
might facilitate sleep.

It is interesting to note that sleep-re-
lated self-efficacy was highest in the group
without CSC and not, as expected, in the
group with positive CSC. It is conceivable
that adolescents with positive CSC might
attribute their improved sleep to exter-
nal circumstances (such as online classes
at home or more flexible daily structure)
rather than to their own competence (self-
efficacy).

Although the present study showed
that various aspects of mental health are
intertwined with positive CSC, the subse-
quent longitudinal analysis revealed that
their extent did not differ before (T1) and
during (T2) the pandemic (regardless of the
group). Thus, adolescents who stated that
they had slept better since the pandemic
seem to have already been less burdened
before the pandemic than those who re-
ported negative CSC. Consequently, ado-
lescents who were already less burdened
before the pandemic thus seem to suffer
less from sleep-related pandemic impacts.
A similar assumption is made by Bujard
et al. [23], who assume that a good men-
tal and physical condition before the pan-
demic reduces the risk of developing de-
pressive symptoms during the pandemic.

Limitations

Although the inclusion of cross-sectional
and longitudinal data is a particular
strength of this study, the findings should
be interpreted in light of some limitations:
1) the sample size, particularly in connec-
tion with the unbalanced group sizes, is
relatively small for the analyses, although
post-hoc power analyses showed satisfac-
tory power for all calculations performed;
2) the time interval from June 2020 to
February 2021 includes different phases of
the COVID-19 pandemic (e.g., a relaxation
phase in late summer 2020 and a rise
of incidences in autumn/winter 2020/21),
which may affect interpretation of the re-
sults; 3) the assessment of CSC as a single-
item indicator allows for limited reliable
capture of the construct and of various
facets of sleep, although a retrospective
estimation can be an appropriate estima-
tion method for indicating the perceived
intensity [24]; 4) other relevant behaviors
(e.g., exercise, media consumption) or
traumatizing experiences (e.g., experi-
ences of violence, illness, or death from
COVID-19 within the family) should be
considered in future studies within the
framework of a multifactorial model of
sleep and mental health.

Conclusion

In conclusion, the present study par-
ticularly emphasizes the relevance of
strengthening personal resources (e.g.,
optimism) and sleep-related self-efficacy
expectations in the context of sleep pa-
rameters, especially during times of crisis.
Thus, the findings suggest a resource-
oriented view of sleep disturbances and
related domains of stress and HQoL as
potentially helpful in clinical practice for
prevention and intervention—both after
a pandemic and to equip for possible
future challenges.
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Inklusion in der Schlafmedizin

Barrierefreiheit fur blinde und sehbehinderte Menschen sowie Menschen

mit Leseschwache

Menschen mit Behinderungen sind
besonderen Schwierigkeiten ausgesetzt,
wenn sie sich Uiber gesundheitliche Fragen
z.B. den Schlafstérungen eigenstandig
informieren wollen.

Nach einer Idee von Nina Schweppe

einer von NON 24 Betroffenen, hat die
Niedersachsische Selbsthilfeorganisation
JArbeitskreis Schlafapnoe Niedersachsischer
Selbsthilfegruppen” mit Unterstiitzung der
AOK, Aktion Mensch sowie der Deutschen
Gesellschaft fiir Schlafforschung und
Schlafmedizin barrierefreie Informationen
als PDF und Hérbuch fiir Patienten mit
Schlafstorungen erstellt.

Wir mochten fiir Patienten, die blind, seh-
behindert oder von Beeintrachtigungen der
Lesefdhigkeit betroffen sind, einen barrie-
refreien Zugang zu Informationen tber die
Schlafstorungen schaffen.

So konnen diese Patienten selbstwirksam
alles tun, um sich tiber Ursache und Therapie
von Schlafstérungen zu informieren.

Dem ZweiSinnePrinzip folgend, stehen die
Informationen als barrierefreies PDF und
als Horbuch im DaisyFormat als CD und als
Download zur Verfligung.

Mit diesem Inklusionsprojekt schaffen wir
nicht nur die Méglichkeit fiir Menschen mit
Seh und Leseschwierigkeiten, die Patienten-

ratgeber zur Verbesserung ihrer gesundheitli-

chen Situation zu nutzen, sondern wir bieten
auch einen Mehrwert fiir alle Menschen, die
lieber horen statt zu lesen.

Im ersten Schritt wurde das Nachschlagewerk

»Schlafapnoe Fragen und Antworten zur
Therapie” sowie die Patientenratgeber der
DGSM ,Ein- und Durchschlafstérungen” und
,Obstruktive Schlafapnoe” zum Download
zur Verfligung gestellt. Weitere Patien-
tenratgeber der Deutschen Gesellschaft
fiir Schlafmedizin und Schlafforschung
werden z.Z. barrierefrei als Hérbuch und
barrierefreies PDF erstellt.

Das Nachschlagewerk kann als PDF sowie
das Horbuch von unserer Homepage
heruntergeladen werden.

Zusatzlich stehen PDF und Horbuch fiir Blinde
als DAISY-CD zur Verfiigung.

Die D-AISY-CD kann von Blinden kostenlos
angefordert werden.

Zum Erstellen (brennen) einer DAISY-CD des
Ratgebers kann ein ISO-Abbild unter der
E-Mail-Adresse:
asn.selbsthilfegruppen@gmail.com
anfordert werden.

Reinhard Wagner

Arbeitskreis Schlafapnoe Niedersachsischer
Selbsthilfegruppen e.V.

0176 555 93 652

QR-Code zur Internetseite zum Herunterladen
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